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STATISTICAL  PROPOSITIONS,  &o. 


"  La  possibilite  de  I'application  de  la  statistique  a  la  medecine,  est  une  verite 
tout  aussi  bien  demontree  que  la  realite  de  la  circulation." — Dezeimeris,  Diction- 
naire  de  Medecine,  vol.  xxviii.  p.  650. 

The  vast  practical  importance  of  the  doctrine  of  statistics,  and  its 
power  of  elucidating,  simplifying,  and  deciding  many  and  various 
inquiries  in  surgical  and  medical  science,  is  now  becoming  daily 
more  and  more  acknowledged  by  the  members  of  the  profession. 
The  doctrine  itself  has  been  long,  not  only  acknowledged,  but  acted 
upon  by  governments  and  by  the  public  at  large.  The  political  laws 
and  expensive  machinery  pertaining  to  the  registration  of  the  deaths 
and  diseases  of  the  inhabitants  of  England,  a,nd  of  other  kingdoms 
of  Europe,  are  founded  upon  the  soundness  of  the  doctrine.  In  our 
numerous  life  assurances  and  annuity  companies,  millions  of  money 
are  unhesitatingly  staked  upon  the  truth  of  it.  And  the  principle 
upon  which  the  usefulness  and  stability  of  the  whole  doctrine  of  medi- 
cal statistics  rests,  is  a  very  simple  one.  It  amomits  to  this  :  Among 
facts,  data,  or  unities  of  a  variable  chance — such  as  the  probabiHties 
of  death  within  a  given  time,  or  the  probabilities  of  attacks  of  parti- 
cular diseases  within  a  given  time,  or  the  probabilities  of  averting 
death  in  particular  diseases  by  particular  methods  of  treatment,  or 
operation — there  is  ever  a  mighty  uncertainty  as  to  the  results,  if 
we  consider  only  single  cases,  or  a  small  and  limited  number  of  in- 
stances ;  but  our  results  approach  more  and  more  to  certainty,  in 
proportion  as  we  deduce  these  results  from  a  greater  and  more  ex- 
tended number  of  instances, — from  a  larger  and  multiplied  series  of 
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facts.  There  is  always  great  uncertainty  and  instability  in  regard 
to  the  results  of  single  or  isolated  cases ;  but  a  proper  aggregation 
and  conjunction  of  cases  affords  results  which  are  comparatively 
certain  and  stable.  For  the  gi'eat  and  leading  principle  upon  which 
all  statistical  inquiry  is  grounded,  consists  in  the  fact,  that  in  unities 
or  entities  of  a  doubtful  chance,  while  the  result,  or  event,  in  indi- 
vidual instances,  is  ever  variable  and  micertain,  the  result,  or  event, 
when  calculated  from,  or  upon  masses  of  instances,  becomes  compa- 
ratively certain  and  invariable. 

The  doctrine  itself  of  statistics,  and  more  particularly  the  value  of 
the  statistical  method  of  inquiry,  as  applied  to  the  investigation  and 
determination  of  various  practical  points  in  surger}'-,  is  still,  I  fear, 
very  imperfectly  understood  by  the  profession  generally  in  this  country. 
It  is  on  this  account,  and  in  consequence  of  my  sincere  comdction  of 
the  great  importance  of  statistics  for  the  ftiture  promotion  and  ad- 
vancement of  surgical  science,  that  I  here  venture  to  offer  a  few  very 
imperfect  observations  upon  the  subject.  In  following  out  this  idea, 
I  shall  content  myself  with  endeavouring  to  show  the  truth  of  the 
abstract  remarks  which  I  have  above  made,  in  the  form  of  illustra- 
tions of  a  few  of  the  fundamental  principles  or  propositions  upon 
which  the  doctrme  of  medical  statistics  is  founded ;  and  this  more 
especially  with  a  view  to  the  bearings  and  important  advantages  of 
the  statistical  or  numerical  method  of  inquiry  as  applied  to  the  study 
and  settlement  of  different  questions  in  the  sm'gical  department  of 
the  profession. 

First  Proposition. — The  absolute  number  of  deaths  from  al 
causes,  in  a  given  time,  in  a  given  population,  is  always  nearly  th 
same.  The  probability  of  life  or  death  to  indiAdduals  mthin  the 
limits  of  a  given  period,  is  proverbially  micertain.  Nothing  is  more 
uncertain,  for  instance,  than  the  number  of  indi\'iduals  that  moU  die 
in  the  currency  of  a  single  year  in  any  particular  family,  street,  or 
village  in  England  and  Wales.  But  nothing  could  be  more  certain 
than,  coeteris  paribus,  the  nmnber  that  will  die  dming  the  cmrency 
of  a  single  year  in  the  whole  of  England  and  Wales.  Estimating, 
for  instance,  as  we  do  in  all  modes  of  reasoning  and  philosophizing, 
from  the  experience  of  the  past  what  will  be  the  experience  of  the 
futm-e  under  similar  circumstances,  we  may  state  beforehand  as  cer- 
tain, that  in  1845  (the  results  of  which  have  not  yet  been  pubhshed) 
the  total  number  of  deaths  in  England  and  Wales  amomited  to  about 
350,000.  For  the  returns  of  the  Registrar-General  for  England  and 
Wales  have  now  been  collected  and  pubhshed  for  seven  years,  ^— viz., 
from  1838  to  1844  inclusive,  and  the  total  numbers  that  died  during 
each  of  these  years  were  fixed  and  determinate,  to  the  extent  shown 
in  the  following,  table  : — 

1  See  the  official  "  Annual  Report  of  the  Registrar-General  of  Births,  Deaths, 
and  Marriages  in  England"  for  the  years  named. 
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No.  I. — Table  of  Absolute  number  of  Deaths  in  England  and  Wales^ 
and  of  the  per  centage  of  deaths  among  the  whole  population  during 
Seven  successive  years,  from  1838  to  1844  inclusive. 


Year. 

Absolute  Number  of 
Deaths. 

Per  centage  of  Deaths  among 
the  Population. 

1838 

342,547 

2.2  in  100 

1839 

338,979 

2.1  in  100 

1840 

359,634 

2.2  in  100 

1841 

843,847 

2.1  in  100 

1842 

349,519 

2.1  in  100 

1843 

346,446 

2.1  in  100 

1844 

356,950 

2.1  in  100 

In  reference  to  tlie  preceding  table,  we  must  bear  in  recollection 
one  point,  that  in  this,  as  in  other  statistical  inquiries,  there  is  always  a 
range  of  oscillation,  and  limits  of  possible  error ;  but,  as  Gavarret  has 
well  demonstrated,  the  extent  of  these  oscillations  and  limits  of  pos- 
sible error  are  themselves  easily  ascertainable,  and  capable  of  being 
reduced  to  mathematical  calculation  and  correction. 

Second  Proposition. — The  absolute  number  of  deaths  from  indi- 
vidual diseases  and  specific  causes  in  a  given  time,  in  a  given  population, 
is  always  nearly  the  same. — For  if  it  be  true,  as  shown  under  the 
first  proposition,  that  the  exact  number  dying  annually  in  England 
is  nearly  the  same,  it  is  equally  true  and  demonstrable  that  the 
particular  causes  or  forms  of  disease  producing  these  deaths  recur 
in  successive  years  in  the  same  number  and  proportion.  Wliat  is 
true  regarding  the  whole,  is  true  in  regard  to  its  parts.  For  the 
purpose  of  illustrating  this  secondary  fact,  I  shaU  take  from  the 
Kegistrar-General's  reports  nine  returns,  three  referring  to  medi- 
cal, three  to  sm'gical,  and  three  to  obstetric  affections  and  compli- 
cations ;  and  I  shall  add  one  pertaining  to  the  department  of  medi- 
cal jurisprudence.  Each  of  them  shows  the  comparative  certainty 
of  large  numbers.  For  while,  for  example,  no  man  could  predict 
who  or  what  number  of  a  small  community  would  die  annually  of 
croup,  or  tetanus,  or  ovarian  dropsy,  yet  the  absolute  number  dymg 
each  year  of  these  and  other  affections  throughout  England,  when 
calculated  on  a  large  scale,  comes  annually  in  all,  except  epidemic 
and  zymotic  diseases,  to  be  nearly  the  same,  as  the  following  table 
sufficiently  demonstrates.  In  fact,  their  numbers  are,  if  possible, 
more  determinate  than  the  numbers  of  the  total  deaths ;  because, 
while  the  absolute  mortality  of  a  kingdom  is  liable  to  be  varied  by 
variations  of  a  temporary  and  transient  natm^e  in  the  existing  epi- 
demic and  endemic  influences,  &c.,  those  individual  diseases  and 
causes  of  death,  the  etiology  of  which  is  more  fixed,  are  more  stable 
in  their  results. 
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No.  II. — Table  of  Absolute  number  of  Deaths  annually  in  England 
and  Wales  from  twelve  different  Diseases  or  Causes  of  Death. 


Causes  of  Death. 

No.  Dying 
in  1838. 

No.  Dying 
in  1839. 

No.  Dying 
in  1840. 

No.  Dying 
in  1841. 

No.  Dying 
in  1842. 

Jaundice,  .... 
Apoplexy,  .... 

44do 
841 
5630 

4192 
800 
5293 

4336 
875 
5451 

4177 

864 

5581 

4457 
952 
5361 

Tetanus,  .... 
Carbuncle,  .... 

oU7 
129 
35 

474 
122 
38 

480 
142 
33 

475 
118 
28 

629 
118 
40 

Childbirth,      .    .  . 
Malformations,    .  . 
Ovarian  Dropsy,  .  . 

2811 
166 
45 

2915 
214 
34 

2989 
211 
43 

3007 
206 
44 

2687 
217 
52 

Violent  Deaths,  .  . 

11,727 

11,632 

11,594 

11,100 

11,092 

The  regularity  with  which  the  same  disease  thus  destroys,  in 
successive  years,  nearly  the  same  number  of  individuals,  may  appear 
remarkable  to  those  who  have  not  given  attention  to  the  study  of 
medical  statistics,  and  who  have,  consequently,  not  marked  the  fixed 
and  determinate  nature  of  the  results  which  this  means  of  investiga- 
tion always  elicits,  when  it  is  enabled  to  work  upon  a  sufficiently  large 
basis  of  facts,  or  a  sufficiently  large  series  of  data.  But  this  constancy 
appears,  if  possible,  still  more  singular,  when  we  turn  to  such  a  sub- 
ject as  that  included  mider  the  last  column  in  the  table,  y\z.  "  \ao- 
lent  deaths."  Under  this  head  are  included  deaths  by  mechanical 
injuries,  by  chemical  injuries,  by  asphyxia,  &c.,  and,  if  the  returns 
were  more  specific,  it  would  no  doubt  be  found  that  the  number  of 
violent  deaths  from  each  separate  division  of  causes  was  annually 
nearly  the  same.  Even  causes  originating  in  jjassions  of  the  human 
mind,  and  leading  to  violent  death  by  mm-der,  are,  cceteris  paribus, 
repeated  in  nearly  the  same  number  in  each  successive  year.  The 
moral  man  is  subject  to  laws  as  fixed  as  the  physical  man.  Some 
years  ago,  Quetelet  showed  fi-om  the  comparison  of  the  annual 
number  of  deaths  in  Paris,  and  the  annual  number  of  crimes  com- 
mitted throughout  France,  that  the  statistics  of  human  crime  are  as 
fixed  as  the  statistics  of  human  mortality  ;  that  each  age  paid  as 
imiform  and  constant  a  tribute  to  the  jail  as  it  paid  to  the  tomb  ;  that 
the  numbers  of  any  specific  crime  in  successive  years  was,  hke  the 
numbers  of  deaths  from  any  specific  disease  in  successive  yeai's,  always 
nearly  the  same  ;  ay,  that  the  very  instruments  by  which  the  saine 
crime  (as  murder)  was  perpetrated  in  different  years,  were  always  in 
nearly  the  same  proportion.^ 

1 "  If  all  human  actions  could  be  registered,"  says  Quetelet,  "  it  might  be 
Bupposed  that  their  numbexs  would  vary  from  year  to  year  as  widely  as  human 
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Thied  Proposition. — The  absolute  number  of  those  that  recover , 
should,  easterns  paribus,  be  as  fixed  as  the  number  of  those  that  die  from 
individual  diseases  in  a  given  time,  in  a  given  population. — Tlie  preced- 
ing table  (No.  11.)  sliows  liow  many  died  of  the  scA^eral  affections 
included  under  it,  dm^ng  a  succession  of  years.  If  our  statistics  were 
more  specific  and  detailed,  we  ought  to  be  able  to  tell  also  how  many 
recovered  each  year  fi:om  attacks  of  each  of  these  affections,  as  well 
as  how  many  died  fi-om  them  ;  and  if  we  could  thus  count  the  number 
of  recoveries  as  well  as  the  number  of  deaths,  by  strildng  the  propor- 
tion between  them,  we  would  obtain  the  average  mortality  of  each 
chsease.  The  deaths,  for  instance,  fi'om  croup,  amount  on  an  average 
to  4325  each  year.  But  if  at  the  same  time  we  knew  the  total  average 
number  of  cases  of  croup  that  occmTcd  every  year  (say,  for  the  sake 
of  illustration,  that  they  amounted  to  13,000  in  all),  then  the  mor- 
tality of  the  disease  would  amount  to  nearly  1  in  3  ;  or  out  of  every 
three  patients  attacked  with  croup,  two  would  recover  and  one  die. 

The  Eegistrar's  reports,  however,  do  not  furnish  us  with  returns  of 
the  recoveries  as  well  as  of  the  deaths  in  any  special  disease  or  compli- 
cation, \vith  one  exception.  Under  the  division  of  births  he  gives  the 
number  of  childi'en  born  each  year,  and  mider  the  term  chilabirth,  in 
the  division  of  deaths  he  gives  the  number  of  mothers  who  perished 
each  year  under  partmition  or  its  consequences.  Being  thus  fur- 
nished not  only  with  the  annual  total  nmnber  of  deaths  that  took 
place  fi'om  partmition,  but  also  mth  the  annual  total  number  of  cases 

caprice.  But  this  is  not  what  we  in  reality  observe,  at  least  for  that  class  of 
actions  of  which  we  have  succeeded  in  obtaining  a  registry.  I  shall  quote  but 
a  single  example ;  but  it  merits  the  attention  of  all  philosophic  minds.  In 
every  thing  which  relates  to  crimes,  the  same  numbers  are  reproduced  so  con- 
stantly that  it  becomes  impossible  to  misapprehend  it — even  in  respect  to  those 
crimes  which  seem  perfectly  beyond  human  foresight,  such  as  murders  com- 
mitted in  general  at  the  close  of  quarrels,  arising  without  a  motive,  and  under 
other  circumstances  to  all  appearance  fortuitous  or  accidental.  Nevertheless, 
experience  proves  that  murders  are  committed  annually,  not  only  pretty  nearly 
to  the  same  extent,  but  even  that  the  instruments  employed  are  in  the  same 
proportions." — Treatise  on  Man,  p.  6.  The  following  table,  abridged  from 
Quetelet,  may  enforce  still  more  the  truth  of  his  observations. 


Table  of  the  Annual  Total  Number  of  Murders,  and  Instruments  of  Murder,  in 
France,  collected  from  the  Reports  of  CriminalJustice,from  1826  to  1831. 


Modes  of  Murder. 

In  1826. 

In  1827. 

In  1828. 

In  1829. 

In  1830. 

In  1831, 

Total  Number  of  Murders,  .  . 

241 

234 

227 

231 

206 

266 

By  Gun  and  Pistol,  .... 

6G 

G4 

GO 

Gl 

67 

88 

By  Knife,  

39 

40 

34 

46 

44 

34 

20 

20 

21 

21 

11 

'J 

28 

12 

21 

23 

17 

26 

By  Cudgel,  Cane,  &c.,    .    .  . 

23 

28 

31 

24 

J2 

21 

By  Stabs,  Cuts,  and  Bruises,  . 

35 

40 

42 

45 

46 

49 

By  other  means,  

40 

30 

18 

11 

20 

39 

The  difference  in  1830  and  1831  from  the  preceding  four  years  were  no  doubt  owing,  i 
a  great  degree,  to  the  Revolution  of  1830,  and  its  immediate  effects.  ' 
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of  partm-ition  that  occurred,  we  have  the  data  in  this  instance  for 
calculatnig  the  proportion  of  recoveries  to  the  proportion  of  deaths  in 
cliildbn-th.  And  the  follomng  table  presents  the  results  for  the  only 
four  years  of  which  the  full  data  have  been  yet  published. 


No.  in. — Table  of  Proportion  of  Deaths  in  Childbed  in  England 
and  Wales,  from  1839  to  1842. 


Years. 

No.  of  Children  born. 

No.  of  Mothers  dying 
in  childbed. 

Proportion  of  Maternal 
deaths  in  childbed. 

1839 

492,574 

2916 

1  in  169 

1840 

502,303 

2989 

1  in  168 

1841 

512,158 

3007 

1  in  170 

1842 

517,739 

2687 

1  in  192  1 

Fourth  Proposition. — Statistics  enable  us  to  prove  that  the 
general  mortality,  the  mortality  in  particular  departments  of  practice, 
and  the  mortcdity  from  individual  diseases,  are  capable  of  being  altered 
by  altering  the  attendant  circumstances. — Under  the  three  preceding 
propositions,  in  shoAving  the  attendant  results  to  remain  from  yeai' 
to  year  the  same,  I  have  suj)posed  the  attendant  circumstances  to 
remain  also  the  same.  But  if  we  change  the  conditions  in  which 
the  community  or  the  individuals  composing  it  are  placed,  we  change 
also  the  results.  The  great  power  which  ai't  possesses,  is  the  power 
of  altering  these  attendant  conditions  and  circumstances  by  im- 
proved hygeienic  measm'es,  improved  medical  practice,  improved 
modes  of  operating,  &c.  And  the  effects  of  this  alteration  might 
be  interminably  questioned  and  doubted,  provided  we  had  not  the 
power  of  proving  it  by  smiple  statistical  e^ddence.  I  shall  adduce 
some  examples. 

Improve  in  regard  to  salubrity,  &c.,  the  cu'cumstances  in  which  a 
community  is  hving,  and  you  increase  the  value  of  life  in  that  com- 
munity, or  diminish  its  mortality.  Thus,  in  1786,  the  yearly  rate  of 
mortality  for  the  whole  of  England  and  Wales  was  1  in  42  ;  or,  in 
other  words,  1  in  every  42  of  the  inhabitants  died  annually.  In 
1801,  this  mortality  was  found  to  be  1  in  47.  In  1831,  it  had 
diminished  to  1  in  58 ;  showing  a  diflference  of  38  per  cent,  in  the 
short  period  of  half  a  century.^ 

Again,  if  we  wished  to  prove  that  our  practice,  in  relation  to  any 

1  In  relation  to  the  etiology  and  pathology  of  puerperal  fever— the  most  com- 
mon cause  of  death  in  childbed — it  is  not  uninteresting  to  remark,  that  in  1842, 
when  the  deaths  following  parturition  were  so  few,  the  number  of  deaths  from 
erysipelas  was  also  much  diminished  in  number.  This  fact  may,  I  think,  be  ad- 
duced as  a  reason  additional  to  the  many  lately  urged  in  proof  of  an  identity  m 
causation  and  character  between  erysipelas  and  puerperal  fever. 

3  Dublin  Review,  vol.  ii.  p.  97. 
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particular  department  of  the  profession,  was  more  successful  now 
than  formerly,  or  more  successful  under  one  mode  of  treatment 
than  under  another,  our  only  certain  form  of  evidence  consists  in  a 
similar  appeal  to  statistics.  Mere  assertions  and  opinions  avail  little 
in  such  a  question.  Figures  and  statistics  can  alone  properly  decide 
and  detemiine  it.  And  here,  as  elsewhere,  they  offer  a  kind  of  evi- 
dence, which  is  not  less  remarkable  for  its  intelhgibility  and  sim- 
pHcity,  than  for  its  precision  and  certainty.  I  shall  again  take  the 
case  of  childbirth  as  an  example.  The  following  table,  calculated 
from  the  mortality  bills  of  London,  and  given  in  a  more  extended 
form  by  Dr  Merriman,^  demonstrates  statistically — what  could  not 
be  satisfactorily  proved  by  any  other  form  of  evidence — that  the 
practice  of  midwifery  has  become  more  and  more  improved  in  Lon- 
don, and  inferentially  m  the  whole  kingdom,  dming  the  last  two 
hmidred  years;  the  ratio  of  deaths  in  childbed  having  gradually 
become  less  in  number,  and  that  to  such  a  degree,  that  the  propor- 
tion of  partmient  mothers  lost,  dm*ing  the  last  years  of  the  17th 
century,  were  nearly  double  the  number  of  those  lost  during  the 
first  years  of  the  19th  century : — 


No. 


IV. —  Table  of  average  number  of  Mothers  dying  in  Childbed  in 
London  from  1660  to  1820. 


Years. 

For  20  years  ending  in  1680 
For  20  years  ending  in  1700 
For  20  years  ending  in  1 720 
For  20  years  ending  in  1740 
For  20  years  ending  in  1 760 
For  20  years  ending  in  1780 
For  20  years  ending  in  1800 
For  20  years  ending  in  1820 


Proportion  of  Mothers  lost. 
1  in  every  44  delivered. 
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Further,  supposing  we  desired  to  prove,  in  regard  to  any  one 
complication  or  disease,  that  some  particular  mode  of  treatment  or 
of  operation  was  more  successftd  than  another,  we  can  resort  to  no 
other  definite  mode  of  decision  than  statistics ;  and  no  other  known 
mode  of  investigation  could  yield  the  same  simple  and  satisfactory 
results.  In  illustration,  let  me  adduce  an  instance  from  obstetric 
surgery. — The  normal  conjugate  diameter  of  the  brim  of  the  pelvis  is 
four  inches.  Sometimes,  however,  it  is  morbidly  contracted.  When, 
occasionally  happens,  this  bony  canal  is  so  much  diminished  in 
size  that  its  opposite  walls  are  not  more  than  fi'om  two  and  a  half  to 
three  inches  distant  from  each  other,  the  mutilation  and  destruction 
of  the  child's  head  by  craniotomy  was  formerly  supposed,  by  British 
accoucheurs,  to  be  the  only  proper,  or  indeed  possible,  mode  of  de- 
livery.   Latterly,  after  great  and  strenuous  opposition,  a  revolution 


'  Synopsis  of  Difficult  Parturition,  p.  343. 
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m  practice  has  taken  place  in  such  cases ;  and,  at  the  present  day, 
the  artificial  induction  of  premature  labour  at  the  seventh  month  is 
the  estabHshpd  rule  of  treatment.  The  child's  life  has  thus  certainly 
been  saved,  in  many  instances,  from  othen\ase  inevitable  destruction. 
But  is  the  life  of  the  mother  not  placed,  as  has  been  sometimes 
alleged,  in  gi-eater  jeopardy  by  it  ?  Statistical  evidence  answers  the 
question  by  showing,  that  while  craniotomy  is  fatal  to  the  mother  in 
about  one  in  every  five  cases,  the  induction  of  prematm-e  labour  is 
not  fatal  to  her  life  in  more  than  about  one  in  eveiy  fifty  cases. 
Nor  would  it  be  possible  to  place  such  a  question  beyond  the  possi- 
biHty  of  doubt  except  by  statistics,  built  upon  a  proper  and  sufiicient 
basis  of  data.  Mere  impressions  and  arguments  would  not  solve 
the  problem.  Dr  Osborne  declared,  for  instance,  that  craniotomy 
was  rarely  fatal ;  and  Madame  Lachapelle  described  the  induction 
of  premature  labour  as  rarely  safe.  Statistics  have  amply  behed 
both  opinions. 

Fifth  Proposition. — Statistics  offer  a  test  by  which  the  inh- 
pressions  of  unrecorded  and  limited  experience  are  corrected;  a7id 
they  furnish  a  mode  of  investigation  capable  of  resolving  many  ex- 
isting practical  problems  in  surgery. — It  is  only  since  statistics  began 
to  be  applied  to  sm'gical  investigations,  that  sm'geons  themselves 
seem  to  have  become  aware  of  the  excessive  rate  of  mortality  accom- 
panying most  of  their  capital  operations.  As  long  as  the  mere  mi- 
pressions  of  cases  upon  the  memory  was  depended  upon,  and  the 
individual  cases  or  facts  themselves  not  noted  or  counted,  the  most 
erroneous  opinions  prevailed  regarding  the  rate  of  mortality  following 
upon  surgical  practice.  All  conclusions  drawn  fi'om  the  memory 
are,  observes  Malgaigne,  "  honibly  fallacious  (liorrihlement  in- 
/ideles),  and  it  is,"  he  adds,  "  to  their  emplojanent  that  we  owe  the 
astonishing  delusions  almost  generally  professed  regarding  the  real 
danger  or  fatality  of  amputations."  ^ 

In  his  System  of  Sm-gery,  Mr  Benjamin  Bell,  one  of  the  most 
esteemed  surgical  practitioners  and  "v\Titers  of  his  day,  in  some  general 
remarks  upon  amputation,  observes,  "  In  the  present  improved  state 
of  the  operation,  I  do  not  imagine  that  one  death  will  happen  in 
twenty  cases,  even  including  the  general  run  of  hospital  practice  : 
and  in  private  practice,  where  due  attention  can  be  more  certainly 
bestowed  upon  the  various  circumstances  of  the  operation,  the  pro- 
portion of  deaths  will  be  much  less."^  But  in  1844,  Inman 
collected  the  statistics  of  3586  cases  of  "amputations  generally,  in- 
cluding secondary,  primary,  for  accident  or  disease;"  most  from 
hospital,  but  some  from  private  practice,  and  he  found  that  out  of 
these  3586  cases,  there  died  1146,  or  1  in  eveiy  S^^.^    In  a  veiy 

1  Archives  Generales  de  Medicine  for  April  1842,  p.  391. 

2  A  System  of  Surgery,  by  Benjamin  Bell,  Vol.  vii.  p.  254  of  7th  edition. 

3  Lancet  for  6th  October"! 844,  p.  39. 
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valuable  commmiication,  Mr  Fenwick  has  published  a  collated  table 
of  4937  amputations.  Out  of  these  4937  cases  1565  died,  or  the 
operation  was  fatal  in  the  proportion  of  1  in  every  SyV  submit- 
ted to  it.^  The  late  statistical  investigations  of  Phillips,  Lawrie, 
Malgaigne,  Gendi'in,  &c.,  have  all  fully  borne  out  the  same  view 
with  regard  to  the  gi'eat  mortality  attendant  upon  amputations. 

Nor  are  opinions  foraied  from  a  single  acciu'ately  observed  case, 
or  a  very  hmited  number  of  data,  to  be  depended  on  as  the  ulti- 
mate probable  measm^e  of  the  value  or  fatahty  of  an  operation.  An 
impression  from  an  individual  case  often  leads  us  to  form  a  wrong 
estimate  of  the  average  danger  or  average  safety  of  an  operation, 
while  adequate  statistics  at  once  show  us  the  truth.    Mr  Pott^  saw 
amputation  at  the  hip-joint  performed  in  one  case,  and  fi'om  that 
case  drew  the  general  deduction,  that  in  this  operation  the  want  of 
success  would  be  uniform.    Mr  Syme,  after  performing  amputation 
at  the  hip-joint  in  one  case,  from  that  case  drew  the  opposite  deduc- 
tion.   "I  firmly  beheve^  (says  he),  that  if  the  operation  be  done 
properly,  and  above  all,  quickly,  its  success  will  be  general,  if  not 
uniform."    In  his  excellent  "  System  of  Sm^gery,"  Professor  Fer- 
gusson  of  London,  depending  upon  his  impression  of  cases,  but  not 
actually  counting  them,  observes  in  regard  to  amputation  at  the 
hip-joint,  "  although  no  reasonable  practitioner  would  ever  attempt 
it  except  as  a  last  resom'ce,  it  is  somewhat  satisfactory  to  know,  that 
,  with  all  the  disadvantages  under  which  it  has  been  performed,  par- 
3  ticularly  in  military  practice,  and  notwithstanding  the  fearftd  shock 
)  that  must  of  necessity  attend  such  an  extensive  mutilation,  the  sucr 
cess  of  the  operation  has  probably  been  such,  that  1  patient  out  of 
every  3  on  whom  it  has  been  performed  has  been  saved."  ^  But 
)  when  we  turn  from  such  conclusions  to  the  simple  evidence  of 
i  numerical  facts,  all  of  these  three  opinions  are  seen  to  be  erroneous; 
f  and,  in  addition,  the  mind  at  once  obtains  a  precise  and  definite  idea 
of  the  degree  of  danger  attendant  on  the  operation  when  we  simply 
appeal  to  statistics  and  find,  as  Mr  Sands  Cox  has  shown,  ^  that  out 
of  84  cases  in  which  amputation  at  the  hip-joint  has  now  been  per- 
formed, 26  were  successful,  and  58  unsuccessftd ;  or,  out  of  every 
10  operated  upon,  7  died  and  3  recovered. 
Now  the  certainty  and  correctness  of  the  knowledge  which  we 


1  Monthly  Journal  of  Medical  Science  for  October  1847,  p.  238. 
'    2  Ciiirurgical  Works.    Vol.  iii.  p.  217,  218. 

'  3  Edinburgh  Medical  and  Surgical  Journal,  Vol.  xxi.  p.  27.  "  Successful 
«ase  of  Amputation  at  the  Hip-joint."  The  patient  died  "  at  the  commence- 
ment  of  the  eighth  week  from  the  operation." 

'    *  Practical  Surgery.  Page  362.  The  rate  of  mortality  which  Mr  Fergusson 
ihere  attributes  to  amputation  at  the  hip-joint,  is  in  fact  the  rate  of  mortality 
'  belonging  to  all  the  minor  amputations  of  the  limb,  taken  as  a  whole,  as 
has  been  shown  in  the  preceding  paragraph.    The  actual  fatality  of  amputa- 
I  tion  of  the  hip-joint  is  above  2  in  3,  instead  of  being  1  in  3. 

1:      British  and  Foreign  Medical  Review.    July  1846,  p.  112. 
I 


10 


ON  STATISTICS  IN  SURGERY. 


obtain  in  this  and  similar  instances  from  merely  and  simply  counting 
up  a  hundred  accurately  recorded  cases,  is  infinitely  superior  to  a 
hundred  separate  opinions  and  arguments  upon  the  matter.  A  hun- 
dred writers  upon  such  a  subject  as  the  probable  degree  of  fatality 
accompanying  amputation  at  the  hip-joint,  would  no  doubt  give  us 
every  variety  and  confliction  of  opinion  on  the  subject.  A  hundred 
cases  of  it  correctly  noted  and  counted,  would  give  us  a  result  not 
admitting  of  any  variety  or  confliction  of  opinion,  except  it  were 
objected  that  the  numbers  on  which  the  calculation  was  founded 
•were  too  small  for  a  perfect  conclusion ;  and  this  objection  can  al- 
ways be  met  by  collating  additional  data  in  order  to  extend  the  basis 
of  our  calculation,  and  thus  remove  and  free  it  from  this  chance  of 
possible  error. 

Upon  my  ovm  mind,  the  strongest  comdction  is  impressed,  that 
the  numerical  or  statistical  method  of  inquuy  is  yet  erelong  destined 
to  advance  and  promote  surgical  science,  by  revolutionizing  some  de- 
artments  of  surgery,  by  rectifying  a  number  of  its  existing  errors, 
y  clearing  away  many  of  its  doubts  and  difficulties,  and  by  settling 
and  determining  for  it  definitely,  various  of  those  practical  questions 
upon  which  the  opinions  of  the  best  operators  are  constantly  and 
ever  changing.  In  the  introductory  remarks  to  liis  last  work  on 
surgeiy,^  tlie  late  Sir  Charles  Bell  remarked,  "  Men's  opinions  go 
to  extremes ;  they  vibrate  like  the  pendulum."  But  the  apphcation 
of  statistics  to  sm^geiy  will  betimes  impart  greater  precision,  and 
accuracy,  and  stability  to  its  opinions ;  for  it  forms,  I  beheve,  the 
simple,  and,  at  the  same  time,  the  only  possible  means  of  deciding 
numerous  doubtfril  and  disputed  questions  in  the  practice  of  it.  It 
has,  for  example,  been  much  and  long  debated  whether  the  circular 
or  the  flap  method  of  amputation  is  the  safer  and  the  better  mode 
of  operating.  The  most  opposite  sentiments  are  still  expressed,  and 
the  most  opposite  practices  still  prevail  in  reference  to  this  point. 
Some  surgeons  and  some  surgical  schools  earnestly  maintain  the 
preferableness  of  the  one  method ;  and  others  as  strongly  uphold  the 
•greater  safety  and  greater  propriety  of  the  opposite  plan.  Even  the 
same  mind,  vrith  every  anxiety  to  an-ive  at  nothing  but  the 
truth,  may  repeatedly  change,  and  at  different  times  hold  different 
opinions  upon  the  matter.^  But  the  question  at  issue  between  the 
flap  and  cu-cular  methods  of  amputation  is  principally  this ; — which 

1  Institutes  of  Surgery,  p.  22. 
.  2  In  the  first  observations  which  Mr  Syme  published  on  amputation,  (Edin- 
burgh Medical  and  Surgical  Journal,  Vol.  xxi.  p.  31,)  he  strongly  maintained 
"  that  the  circular  mode  of  amputation  is  in  every  point  of  view  bad  ; "  and, 
writing  in  1842,  he  still  held  that  "amputation  of  the  thigh  ought  always  to 
be  performed  by  making  flaps."— (Principles  of  Surgery,  p.  156).  In  1845, 
Mr  Syme  believing,  from  statistical  evidence,  "  that  there  is  something  radically 
wrong  in  the  principle  "  of  amputation  of  the  thigh,  both  by  the  flap  and  or- 
cular  methods,  proposed  in  their  stead  amputation  of  the  knee;  and  thus  di- 
viding the  thigh-bone  through  its  condyles,  instead  of  through  its  shaft.— (See 
Monthly  Journal  of  Medical  Science  for  May  1845,  p.  337).    In  the  same 
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operation  least  endangers  the  patient's  life?  Now  this  q^uestion 
is  one  which  could  be  satisfactorily  settled  by  statistical  investigation, 
and  no  doubt  will  ultimately  be  so.  Probably  one  or  two  thousand 
amputations  of  the  limbs  are  performed  every  year  by  the  hospital 
surgeons  of  the  United  Kingdom.  If  our  object  were  to  ascertain 
whether  amputation  of  the  thigh  by  the  flap  or  circular  methods 
were  the  safer  as  regarded  the  life  of  the  patient,  and  om'  hospital 
surgeons  were  only  to  note  carefully  and  collect  the  results  of  this 
operation  for  a  year  or  two,  so  that  we  should  have  the  statistical 
returns  of  both  operations  and  their  results  upon  a  sufficient  num- 
ber of  unselected  cases,  we  would  thus  become  furnished  with  data,  the 
mere  counting  up  of  which  would  show  us  (infinitely  better  than  any 
argument)  whether  the  two  modes  of  amputation  differed  at  all  in 
ther  relative  degree  of  fatality  ;  and  if  they  did  differ,  which  was  the 
most  dangerous  of  the  two ;  and  what  was  the  degree  of  the  com- 
parative excess  of  danger  of  the  one  over  the  other.  By  the  same 
form  of  statistical  inquiry  upon  the  same  or  other  cases,  and  by 
analysing  or  decomposing  each  separate  case  into  as  many  parts  as 
it  contained  distinct  objects,  we  could  further  ascertain  and  determine 
all  the  various  minor  points,  such  as — which  operation  required  the 
shortest  period  of  convalescence — ^which  ultimately  secured  the  best 
form  of  stiunp,  &c.  &c. 

And  here  I  would  beg  to  add  one  observation  relative  to  the  pro- 
bable futm'e  importance  and  bearing  of  statistics  upon  surgery.  It 
will  be  found  that,  m  most  of  the  past  literature  of  their  profession, 
surgeons  have  almost  invariably  contented  themselves  with  recording 
their  own  deductions  from  their  own  cases,  without  recording  the 
cases  themselves.  They  have  left  us  their  inferences,  but  have  not 
left  us  the  grounds  and  bases  of  these  inferences.  They  have  gene- 
rally given  us,  not  their  individual  cases  or  mdi\ddual  facts,  but  the 
opinions  which  they  themselves  thought  fit  to  draw  from  these  facts.^ 
The  result  has  been,  that,  in  numerous  instances,  inferences  of  the 
most  erroneous  and  contradictory  kind  have  been  drawn,  in  conse- 
quence merely  of  the  elementary  facts  observed  and  generalized  upon, 
being  far  too  few  for  the  establishment  of  a  correct  deduction.  I 
have  already  offered  an  instance  of  this  in  the  two  opposite  opinions 
expressed  by  Mr  Pott  and  Mr  Syme  regarding  amputation  at  the 
hip-joint,  from  single  cases  observed  by  each,  as  contrasted  -with  the 
actual  and  ascertained  degree  of  danger  connected  with  that  opera- 
tion. A  sufficient  series  of  individual  facts,  collected  fi:om  the  prac- 
tices of  several  different  surgeons,  may  thus  point  out  a  deduction 

Journal  for  November  1846,  (p.  226,)  he  does  "  not  persist  in  advocating 
amputation  at  the  knee,"  but  avows  himself  now  satisfied  that  the  old  circular 
method  of  amputation  ma^^  be  "  employed  at  the  lower  third  of  the  thigh 
safely  and  advantageously,"  "and  should  be  preferred  to  the  flap  operation 
at  a  higher  part  of  the  limb,  when  the  circumstances  afford  room  for  choice." 

'  In  the  past  records  of  midwifery,  on  the  other  hand,  we  have  all  their  im- 
portant individual  facts  and  cases  left  on  record  for  us,  in  the  works  of  Mauri 
ceau.  Portal,  Giffard,  Sraellie,  &c.  &c. 
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quite  at  variance  with  the  so-called  experience  and  opinion  of  the  in- 
dividual authors  themselves.    Few  surgeons  allow  that  strangulated 
hernia,  when  properly  operated  upon,  is  very  fatal  in  its  results. 
"  The  operation,"  says  Mr  Pott,  "  if  apphed  to  in  time,  veiy  seldom 
fails  ;  so  seldom,  that  I  beheve  I  might  venture  to  say,  not  1  in  50 
dies  of  it  if  timely  and  judiciously  executed."^    But,  out  of  77  cases 
recorded  in  Sir  Astley  Coopefs  work  on  hernia,  36  died ;  out  of 
183  operations  for  this  disease,  collected  by  Malgaigne,  114  proved 
fatal ;  out  of  545  collected  by  Dr  Inman,  260  died ;  or  1  in  every  2 
perished  instead  of  1  in  50.    Again,  amputation  of  the  thigh  is  fatal  in 
nearly  the  same  proportion  ;  or  about  1  in  every  2  or  3  who  are  sub- 
jected to  it  dies.    Out  of  987  cases  of  this  operation  collected  by  Mr 
Phillips,  2  435  of  the  patients,  or  1  in  eveiy  2  -/^0  perished.  Yet,  speak- 
ing of  the  degree  of  danger  accompanying  amputation  of  the  thigh, 
as  apparently  inferred  from  his  own  obsei-vations  upon  the  point,  IMr 
Ormerod,  in  a  late  work  on  sm-gery,  observes  that,  "considering  the 
severity  of  the  operation,  and  extent  of  the  injmy  done  to  an  indivi- 
dual by  the  removal  of  a  limb  above  the  knee,  the  success  of  the  ampu- 
tation there  is  very  great ;  the  patients  are  often  placed  under  bad 
circumstances  for  operation,  and  their  health  very  much  reduced,  yet 
death  fi'om  failm'e,  after  the  removal  of  a  limb  for  disease,  is  ve7y  rare 
indeed."  ^  I  repeat,  that  if,  mstead  of  dealing  in  vague  and  valueless 
generalizations  and  opinions  of  this  stamp,  surgical  authors  would  only 
carefully  note  and  record  all  theu'  individual  operations  and  results, 
with  a  Yiew  that  betimes  a  sufficient  collection  of  data  might  be  thus 
gradually  gathered  together,  in  order  to  settle  particular  questions  of 
sm'gical  science  or  practice,  then  their  collated  facts  would,  in  deter- 
mining such  questions,  be  indescribably  more  valuable  than  theu' 
individual  opinions.    For  the  facts  and  testimony  of  surgery  would 
thus  become  cumulative,  and  increasingly  conclusive  upon  any  points 
on  the  investigation  of  which  it  was  deemed  proper  to  dkect  the 
power  of  its  evidence,  instead  of  being  lost  and  fi-ittered  away,  as  at 
present,  on  the  formation  of  a  host  of  isolated  opinions,  which  are  too 
often  not  less  perplexing  from  their  contrariety  than  from  the  confi- 
dence and  dogmatism  wdth  which  they  are  severally  advanced.  It  is 
interesting  to  reflect  how  much,  in  all  of  these  respects,  mi^ht  soon 
be  accom]ilished  by  proper  and  systematical  annual  reports  from  the 
great  public  sui'gical  hospitals  throughout  the  countiy  ;  and  at  the 
same  time  it  is  distressing  to  consider  what  masses  of  valuable  infor- 
mation are  yearly  lost  fr'om  the  mere  want  of  such  reports. 

Sixth  Proposition. — Statistical  Evidence  alone  enables  us  to 
ascertain  correctly  the  effects  of  various  minor  conditions  upon  the 
Fatality  of  Operations, — such  as  the  influence  of  the  age,  sex,  ^r., 
of  the  patient;  the  special  success  of  different  operators,  ^-c.  The 


»  Chirurgical  Works,  Vol.  ii.  p.  180.  2  Medical  Gazette  for  1844.  P.  805. 
^  Clinical  Collections  and  Observations  in  Surgery,  p.  135.    London  :  184fi. 
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results  of  sm'gical  operations  are,  like  the  results  of  diseases,  varied 
by  age,  sex,  constitution,  idiosyncrasy,  &c.  On  the  influence 
of  these,  and  other  minor  points,  some  surgeons  may  have  been  led 
to  form  and  express  opinions  more  or  less  correct ;  but  it  is  only  by 
employing  the  numerical  or  statistical  method  of  examination,  that 
a  perfect  degree  of  accm*acy  of  judgment  can  be  possibly  attained 
on  such  matters.  Without  statistics,  all  opinions  on  these  points 
i  would  have  remained  doubtftJ  and  undetemimed  ;  by  statistics,  their 
influence  can  be  at  once  discovered  and  measm^ed,  and  that,  too,  by 
a  kind  of  evidence  which  is  at  once  simple  and  convincing.  I  shall 
adduce  one  or  two  points  as  an  example  of  the  whole. 

Let  us  consider  the  influence  of  age  upon  the  results  of  the  opera- 
tion of  lithotomy.  Various  late  authors  have  published  the  ages  of 
theii'  patients,  and  reports,  which  might  be  reduced  to  show  the  in- 
fluence of  age  upon  this  operation.  I  shall  content  myself  with 
tabulating,  for  this  pm'pose,  the  earhest  of  the  kind  ever  published ; 
viz.,  those  of  Cheselden.  He  has  left  records  of  the  ages  and  re- 
sults of  Kthotomy,  in  213  cases  operated  upon  by  him  at  St  Thomas' 
Hospital.'  Out  of  these,  only  20  patients  died,  or  the  small  num- 
ber of  1  in  10^§.  But  I  shall  throw  all  the  213  cases  into  a  tabu- 
lar form  ;  and  it  will  be  at  once  seen,  from  this  view  of  Cheseldpn's 
recorded  data,  that  the  danger  of  lithotomy  increases  in  a  ratio  pro- 
gressive with  the  age  of  the  patient. 


No.  V. — Table  sliowing  the  influence  of  the  Age  of  the  Patient 
upon  the  Mo7'tality  of  Lithotomy. 


Ages  of  the  Patients. 

Number  of 
Cases. 

Number  of 
Deaths. 

Ratio  of 
Mortality. 

Per  Centage  of 
Deaths. 

Under  10  years,  . 

105 

3 

1  in  35 

3  in  100 

From  1 1  to  20  years, 

62 

4 

1  in  15^ 

6  in  100 

From  21  to  40  years, 

22 

5 

1  in  4f 

22  in  100 

From  41  to  80  years, 

24 

8 

1  in  3 

33  in  100 

Let^  us  take  another  illustration  from  lithotomy  of  the  capabiHty 
of  statistics,  proving  one  more  of  these  minor  points,  such  as  are  al- 
luded to  in  the  general  proposition.  Without  statistics,  it  would  be 
difficult  or  impossible  to  demonstrate  the  influence  of  the  mere  size 
of  the  stone  extracted  upon  the  results  of  the  operation  of  its  ex- 
traction.   But  by  statistics  it  can  be  readily  proved  that  the  mor- 

^  Cheselden's  Anatomy,  p.  332. 

From  the  admirable  researches  of  Mr  Edmonds  and  Mr  Farre,  we  know  that 
the  mortality  of  disease  in  general,  and  the  mortality  of  individual  diseases 
(as  small-pox,  &c.  &c.),  increases  from  puberty  upwards,  in  a  regular  geome- 
trical progression,  and  that  the  rate  of  increase  is  about  3  per  cent,  every  year 
or  more  nearly  34  per  cent,  every  10  years.  I  believe,  that  an  adequate  coll 
lection  of  data  will  very  probably  show  that  this  same  "  constant "  of  mortality 
regulates  the  degree  of  liability  to  death  in  lithotomy,  amputation,  and  other 
surgical  operations.  ' 
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tillity  of  lithotomy  rises  higher  and  higher  in  proportion  as  the  stone 
increases  in  size ;  and  hence,  in  all  probability,  in  proportion  as  the 
operation  increases  in  severity  and  difficulty.  The  following  table, 
calculated  from  the  Norwich  data  famished  by  Mr  Crosse,  in  his 
valuable  work,^  affords  the  required  numerical  evidence  for  this 
generalization. 


No.  VI. — Table  of  the  mortality  of  Lithotomy,  calculated  according 
to  the  different  Weights  of  the  Stone  extracted. 


Weight  of  stone. 

Number  of 
Cases. 

Number  of 
Deaths. 

Hatio  of 
Mortality. 

Per  eentage  of 
Mortality. 

2  oz.  and  under 

648 

65 

1  in  9|| 

10  in  100 

From  2  to  4  oz. 

46 

23 

1  in  2 

50  in  100 

From  4  to  7  oz. 

9 

5 

1  in  1| 

65  in  100 

Statistics  in  surgery  have  been  objected  to  on  the  ground,  that  in 
combining  cases,  in  order  to  anive  at  a  general  result,  we  do  not  take 
cognizance  of  the  superiority  of  the  practices  of  individual  operators. 
"  We  find  (argues  Dr  Bennett)  operations  by  different  sui'geons,  and 
various  experiences,  all  mingled  together  to  produce  one  sum  total.2 
The  most  skilful  metropohtan  sm'geon  is  put  on  a  par  -vNdth  the 
country  practitioner,  and  the  experience  of  long  practice  is  of  no 
more  value  than  that  of  the  tyro.  It  is  well  knoAra  that,  even  in 
one  person's  practice,  he  operates  differently  at  different  periods  of 
time.  Mr  Syme  had  well  illustrated  this  with  regard  to  lithotomy, 
and  told  us  that,  since  his  alteration  of  the  method  of  its  performance, 
his  success  had  been  much  greater  than  formerly.  Yet,  according 
to  the  reasoning  of  Dr  Simpson,  all  the  operations  must  be  added 
together,  and  those  performed  dming  the  inexperience  of  youth  and 
the  senility  of  advanced  life,  must,  as  with  Mr  Martineau,  be  put  on 
the  same  level  wath  the  cases  that  form  the  boast  of  mature  age,  and 
the  most  perfect  powers  of  mind  and  body."  ^ 

Now,  in  this  as  in  other  points,  I  believe  that  the  statistical  method 
of  inquiry  forms  the  means,  and  the  only  means,  of  enabling  us  to 
prove  the  veiy  items  which  it  is  alleged  that  statistics  lose  sight  of 
and  conceal.  Take,  for  instance,  the  identical  examples  adduced.  The 
present  general  average  mortality  of  Hthotomy,  as  performed  by  all 
operators  on  subjects  of  all  ages,  is,  according  to  Dr  Willis,  about 
1  in  8.*    Out  of  5900  cases  collected  by  Mi-  Inman,  765  patients 

^  Treatise  on  Urinary  Calculus,  p,  102, 

2  Of  course  this  is  necessaiy  when  we  wish  to  ascertain  the  general  average 
success  of  an  operation  in  the  hands  of  all  surgeons,  and  not  its  special  average 
success  in  the  hands  of  any  individual  operator  or  operators. 

3  Monthly  Journal  of  Medical  Science,  October  1847.    P.  307. 

4  "  The  average  mortality  from  lithotomy,  on  all  hands,  appears  at  present 
to  be  about  one  in  eight."— Dr  Willis'  Urinary  Diseases.    1838.    P.  r'47. 
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died,  or  1  in  7|.  Out  of  14  cases  operated  upon  by  Mr  Syme,  and 
recorded  in  his  surgical  reports  in  the  Edinburgh  Medical  and  Sui'- 
gical  Journal  (vol.  xxxiii.  to  vol.  xxxix.),  5  died,  or  1  in  2f .  Since 
adopting  his  present  plan  of  hthotomy,  however,  he  had  performed 
17  operations  in  the  hospital,  of  wliich  2  only  have  proved  fatal,  or  1 
in  8i.  Now,  this  difference  could  not  be  educed  or  stated  with  accu- 
racy m  any  other  way  than  by  figures,  or  by  the  statistical  method; 
for  by  it  alone  can  we  determine  the  special  averages  of  different 
operators,  or  of  the  same  operator  at  different  times.  But  "  take 
care  (obsei-ved  Sir  Astley  Cooper)  how  you  draw  any  deduction 
from  particular  cases.  I  and  many  others  have  for  a  length 
of  time  met  with  extraordinary  success  in  operating  for  the  stone, 
when  4  or  5  unsuccessful  cases  in  succession  have  come,  which  have 
generally  brought  down  the  result  to  the  amount  I  mentioned,  viz., 
that  2  in  15  die."  ^  Mr  Martineau's  practice  afforded  a  curious  illus- 
tration of  the  necessity  of  this  caution. 

In  the  11th  volume  of  the  "  Medico-Chirurgical  Transactions  of 
London,"  Mr  Martineau  published  an  account  of  74  cases,  in  which 
he  had  performed  the  operation  of  lithotomy  in  the  Norwich  Hos- 
pital from  the  year  1804  to  1840.2  Only  2  of  these  74  died,  or 
1  in  37.  We  learn  further,  however,  from  a  paper  of  Dr  yelloly,3 
that  Mr  Martineau  operated  in  the  same  hospital  on  73  additional 
cases,  (147  in  all).  Out  of  these  73  additional  cases,  15  died,  or  1 
in  ^YQ'  And  I  repeat,  that  it  is  statistics  only  which  could  properly 
and  fuUy  prove  to  us  this  great  special  difference  in  the  success  of 
Mr  Martineau's  practice  at  different  periods.  At  the  same  time, 
however,  the  same  case  proves  to  us  further,  that  if  we  wished  to 
obtain  not  this  special  average  of  practice  at  a  selected  time,  but  the 
general  average  of  all  liis  practice  at  all  times,  it  would  amount  to 
nearly  the  general  average  of  most  other  operators.  For  out  of  his 
whole  147  cases,  17  died,  or  1  in  8,  which  we  have  seen  to  be  nearly 
the  common  degree  of  success  in  hthotomy,  according  to  the  inves- 
tigations of  Drs  WiUis  and  Inman.  The  special  average  success 
of  some  operators  has  been  gi*eater  than  this.  "We  have  already  seen 
that  Cheselden,  out  of  216  recorded  hospital  cases,  only  lost  20,  or  1 
in  10^.  The  special  average  success  of  other  operators  has  been 
less.  Out  of  356  Parisian  cases  collected  by  Dupuytren,  61  died,  or 
1  in  6.  Such  differences,  I  repeat,  could  never  be  proved  and  sub- 
stantiated, unless  by  statistics. 

Seventh  Proposition. — Statistics  afford  us  in  general  the  only 
true  and  ultimate  "measure  of  value^^  of  any  proposed  alternative  oper- 

'  Lectures  on  Surgery.    P,  321. 

2  He  records  84  cases  in  all,  with  2  deaths;  but  10  of  these  84  cases  had 
occurred  in  private  practice. 

3  Philosophical  Transactions  for  1829,  p.  63.  "The  whole  number  of  Dr 
Rigby's  operations  [in  the  Norwich  Hospital]  was  106,  with  15  deaths  •  and 
of  Mr  Martineau's  147,  with  17  deaths."  ' 
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ation,  or  of  any  new  practice  in  surgety.  Every  well-informed  writer 
has  naturally  and  almost  instinctively  recourse  to  this  form  of  proof, 
when  originating  a  new,  or  revi\ang  a  neglected  operation.  For 
example,  in  his  able  treatise  on  "  Excision  of  Diseased  Joints," 
Mr  Syme,  in  recalHng  the  attention  of  surgeons  to  the  operation  of 
Park  and  Moreau,  and  in  showing  the  advantages  and  safety  of  ex- 
cision of  the  elbow  joint,  as  compared  with  the  alternative  operation 
of  amputation  of  the  arm,  most  properly  uses  the  following  statis- 
tical argument :  "  I  have,"  he  remarks,  "  cut  out  14  elbow  joints,  and 
the  operation  has  been  performed  in  Edinburgh  three  times  by  other 
practitioners  ;  of  all  these  17  cases,  only  2  have  terminated  fatally; 
and  in  one  of  them  the  patient  would,  I  believe,  have  died  from  any 
operation  whatever,  while,  in  the  other,  the  disease  was  fomid  so 
extensive  as  to  render  the  excision  almost  impracticable.  I  beheve 
the  result  of  17  amputations  in  similarly  unfavom'able  constitutions 
would  not  be  so  satisfactory."  i 

Anatomical  and  pathological  or  other  considerations  may  suggest 
to  us  the  propriety  or  impropriety  of  any  newly  proposed  condition 
or  mode  of  operating ;  but  an  appeal  to  statistics  is  the  only  means 
of  ultimately  and  definitely  deciding  upon  its  merits  or  demerits. 
Every  newly-proposed  practice  in  surgery  thus  offers,  as  it  were,  a 
new  problem  for  statistical  solution.  For  instance,  sm'geons  were 
long  afi'aid  to  place  a  hgatm'e  upon  the  carotid  artery,  fearing  the 
difficulties  of  the  operation,  and  the  probabilities  of  danger  to,  and 
derangements  in,  the  cerebral  cu'culation.  Statistics,  however,  show 
that  this  reasoning  was  so  far  unsound.  Ligatm'e  of  the  carotid 
has  now  been  performed  above  two  hmidred  times.2  Out  of  that 
number  it  has  proved  fatal  in  the  proportion  of  about  1  in  every  4 
patients  operated  on ;  and  consequently  it  has  become  an  estabhshed 
operation  in  surgery, — many  capital  operations  being  more  mortal 
than  this. 


1  Treatise  on  the  Excision  of  Diseased  Joints,  p.  26. 

2  I  have  collected  the  following  table  from  an  elaborate  essay  of  Mr  Norris, 
on  Ligature  of  the  Carotid,  &c.,  published  in  the  27th  Number  of  the  Ameri- 
can Journal  of  the  Medical  Sciences. 


Table  of  the  Statistical  Results  of  203  Cases  of  Ligature  of  the  Carotid 

Artery. 


Cause  for  Operation. 

No.  of  Cases. 

No.  of  Deaths. 

38 

16 

30 

16 

Extirpation  of  Tumours   

18 

6 

6 

0 

Erectile  and  other  Tumours,  &c. 

42 

13 

15 

4 

203 
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After  seeing  tlie  comparative  safety  with  which  hgature  of  the 
carotid  and  other  large  arteries  was  perfonned,  surgeons  reasoniiig 
on  these  results,  beHeved  it  would  be  justifiable  to  tie  the  arteria  in- 
nominata.  The  results,  however,  have  behed  the  a  priori  reasonmg. 
Ligatm-e  of  the  arteria  innominata  has  now  been  performed,  accord- 
ing to  Mr  Norris,  in  eleven  cases.  All  the  eleven  patients  died.^ 
In  tln-ee  other  cases,  occurring  in  the  practice  of  Post,  Key,  and 
Porter,  the  operation  was  commenced,  but  not  completed.  Two  of 
these  tlu-ee  patients  died.  In  the  third  (Mr  Porter's)  the  idea  of 
tying  the  artery  was  abandoned  after  it  was  exposed;  the  wound  was 
closed  up,  and  the  patient  recovered.  And,  doubtlessly,  these  statis- 
tical results  will,  ere  long,  compel  sm-geons  to  acknowledge  tliis.  opera- 
tion to  be  one  which  it  is  mijustifiable  in  them  to  practise. 

Eighth  Proposition. — The  objections  of  late  years  offered 
against  the  ajijjlication  of  statistics  to  practical  inquiries  in  surgery 
and  medicine,  seem  altogether  founded  upon  a  misconception  of  the 
objects  and  iwinciples  of  statistical  investigation. — The  application  of 
the  statistical  or  numerical  method  of  inquiry  to  the  solution  and 
determination  of  questions  in  medical  and  surgical  science,  is  of  com- 
paratively late  date.^  Like  most  other  innovations,  its  introduction 
has  been  more  or  less  strongly  opposed  ;^  and  the  principal  objections 
which  have  from  time  to  time  been  urged  against  the  employment 
of  it,  have  been  the  following: — 

1st  Objection : — The  numencal  or  statistical  method  consists  of  a 
calcidation  of  probabilities..  There  is  no  doubt  whatever  of  the  tmth 
of  this  allegation.  But  if  it  formed  a  valid  objection  against  the 
application  of  statistics  to  medicine  and  surgery,  it  would  form 
equally  a  valid  objection  against  almost  all  other  modes  by  which 
the  human  mind  struggles  to  acqmre  increased  knowledge,  either 
in  medicine  or  in  any  other  department  whatever  of  science  and 
art.  Por,  as  the  great  French  mathematician  Laplace  obsei*ves, — 
and  I  could  not  quote  a  greater  and  higher  authority  on  such  a 
point, — "To  speak  strictly,  almost  all  our  knowledge  is  but  pro- 
bable ;  and  among  the  small  number  of  things  which  we  can  Imow 
with  certitude,  in  the  mathematical  sciences  themselves,  the  means  to 
aiTivc  at  truth  are  founded  upon  probabilities ;  so  that  the  entire 

*  The  operations  in  these  eleven  cases  were  performed  by  Mott,  Graefo, 
Hall,  Dupuytren,  Norman,  Bland,  Lizars,  Hutin,  Arendt,  Liston,  and  Kuhl. 

[      2  See  some  historical  notes  regarding  it  in  a  paper  by  Mr  Marshall,  in  tlie 
Edinburgh  Medical  and  Surgical  Journal,  No.  116. 

3  Our  semi-civilized  brethren  of  China,  with  their  fixed  hatred  of  all  im- 
provements and  innovations,  seem  to  have  a  particular  dislike  to  statistics,  and 
upon  grounds  amusiTigly  similar  to  those  of  some  members  of  the  medical 
profession  in  Europe.  "  Moreover  (says  Mr  Fortune),  they  [the  Chinese] 
cannot  appreciate  statistical  inquiries  ;  they  always  fancy  we  have  some  secret 
motive  for  making  them  ;  or  tliat  tlie  subject  cannot  be  of  the  slightest  ini- 

1    portancc  either  to  ourselves  or  others." — Three  Years'  Wanderinas  in  China 
p.  3. 
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system  of  human  knowledge  is  subjected  to  the  theory  of  probabi- 
lities." ' 

2d  Objection: — The  numerical  method  calculates  together  as 
similar,  facts  which  are  not  sufficiently  similar  to  he  a  basis  of  calcula- 
tion of  probabilities.  M.  Double  and  others  who  have  propounded 
this  objection,  have  affirmed,  that  no  two  cases  in  medicine  or 
surgery  are  entirely  or  exactly  the  same,  and  hence  that  they  can- 
not be  counted  together  as  the  same.  But  if  this  strange  and  illo- 
gical averment  were  true  to  the  extent  to  which  its  supporters  maintain, 
and  if  every  single  case  to  which  the  physician  was  called,  and  eveiy 
single  operation  which  the  sm-geon  performed,  were  an  individuahty 
and  unity  so  dissimilar  from  all  other  previous  cases  of  disease  or 
operation  which  he  had  mtnessed,  as  to  be  incapable  of  being 
grouped  or  classed  in  any  way  with  them, — then  we  could  not  pos- 
sibly have  any  general  facts,  prmciples,  or  mles  to  guide  us  in  the 
practical  exercise  of  om'  profession.  And,  if  medicine  and  sm-gery 
had  no  such  general  laws  or  principles,  there  would  be  necessarily 
an  end  to  their  existence,  either  as  sciences  or  arts.  Grant,  how- 
ever, that  there  are  specific  diseased  states  in  medicine,  and  specific 
operations  in  sm'gery,  with  some  general  facts  or  rules  apphcable  and 
peculiar  to  each  disease,  and  each  operation ;  then,  it  is  fiuther  evi- 
dent, that  each  of  these  general  facts  must  have  been  originally 
founded  upon  a  basis  or  deduction  of  particular  facts, — that  the 
fundamental  particular  facts  must  be  always  more  or  fewer — conse- 
quently capable  of  being  counted,- — and,  consequently,  coming  within 
the  range  of  the  numerical  method  of  inqiury.^ 

But  it  has  been  farther  objected,  allowuig  that  individual  cases 
of  disease  may  be  arranged  into  groups  or  species,  still  the  individual 
cases  composing  these  groups  are  often  so  inaccm^ately  observed  as 
not  to  form  a  sufficiently  true  basis  for  statistical  comparison  and  in- 
quiry. This  objection,  however,  appHes  to  all  other  modes  of  medi- 
cal investigation  as  well  as  to  the  niuuerical.  There  is  precisely  this 
very  same  difficulty  to  overcome,  in  whatever  way  or  by  whatever 
method  we  attempt  to  study  and  generahze  upon  diseases.    There  is 


1  Essai  Pliilosopliique  sur  les  Probabilites,  p.  1,  &c. 

2  If  the  reasoning  of  M.  Double  were  admitted,  "  it  would,"  as  Gavarret 
properly  observes,  "  altogether  strike  down  medicine  from  the  position  which 
it  ought  to  occupy  in  the  temple  of  Jiuman  knowledge.  What  language,"  he 
adds,  "  can  a  physician  address  to  his  pupils,  who  will  not  see,  any  wliere,  but 
individualities  ?  On  what  ground  can  he  recommend  them  such  or  such  treatment 
for  their  patients,  since  they  ought  never  to  meet,  in  their  practice,  any  thing 
comparable  with  what  their  master  has  seen  ?  According  to  this  inadmissible 
hypothesis,  medical  experience  would  be  a  word  without  meaning  ;  the  student 
who  has  never  yet  seen  a  patient,  would  necessarily  know  as  much  as  the  most 
perfect  physician.  For  if  the  career  of  the  latter,  and  his  predecessors,  is  con- 
sumed in  the  sterile  observation  of  a  succession  of  therapeutic  individualities, 
the  healing  art  cannot  but  be  composed  of  a  series  of  isolated  attempts,  withouta 
common  tie,  and  from  which  it  would  be  impossible  to  draw  any  general  conclu- 
sion, or  any  precept  for  the  future."— Gmnreaux  de  Statisfiqiie,  p.  42. 
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this  clifFerence,  however — the  statistical  method  compels,  if  possible, 
and  exacts  more  care,  and  caution,  and  correctness  in  our  study,  and  in 
our  records  of  cases  than  other  plan  of  generahzing ;  and,  certainly, 
tlds  forms  an  argument  in  favour  of  the  adoption  of  statistics,  rather 
than  an  argument  in  favour  of  the  rejection  of  them.    For  it  is  an 
acknowledged  trath,  in  medical  as  in  all  the  other  sciences,  that  the 
greatest  attainable  degree  of  accm^acy  in  our  fundamental  or  elemen- 
tary facts  is  necessary,  that  we  may  reach  the  greatest  attainable 
degi'ee  of  accm^acy,  and  consequently  of  utiHty,  in  the  general  prac- 
tical conclusions  or  laws  which  we  ventm^e  to  deduce  from  these  facts. 
From  tune  to  time  we  are  obHged,  in  every  known  form  of  medical 
reasoning  and  generahzatioii,  to  revise  om^  fundamental  facts,  and 
change  or  modify  om'  conclusions  as  our  knowledge  of  pathology, 
diagnosis,  &c.,  increases.    The  same  holds  true  of  the  numerical 
method.    And  at  present,  the  principal  obstacle  against  applying 
statistics,  more  folly  than  has  been  done,  to  some  departments  of 
the  physician's  study,  confessedly  consists  in  our  occasional  inability 
to  make  a  perfect  and  midoubted  diagnosis  of  some  internal  diseases, 
and  hence  in  the  Hability  of  om^  compaiing  and  calculating  together 
cases  that  are  not  specifically  similar.    In  statistics,  however,  as 
apphed  to  surgery  and  sm'gical  questions,  the  same  obstacle  does  not 
meet  us,  at  least  in  the  same  degree.    Supposing  we  wish,  for  in- 
stance, to  calculate  what  proportion  of  persons  dies  imder  particular 
amputations,— we  only  require  perfect  accuracy  on  three  facts,  each 
and  all  of  which  could  certainly  be  noted,  and,  by  a  httle  care,  noted 
with  perfect  accuracy,  and  without  much,  if  indeed  any,  chance  of 
eiTor.    For  they  amount  to  these  points  in  each  case,  viz. :  1.  Was 
amputation  performed  ?  2.  In  what  part  of  the  limb  was  it  performed  ? 
and  3.  After  its  performance.  Did  the  patient  live,  or  did  he  die?  In 
this  and  many  other  points  of  surgeiy,  to  which  the  mmierical  method 
of  mquuy  is  capable  of  being  du-ected,  all  the  necessary  elementaiy 
matter  could  assuredly,  with  any  common  attention  and  accm^acy, 
be  readily  collected  without  much  probability  or  possibihty  of  error. 
Of  course,  it  is  unnecessary  to  add  that  in  this,  as  in  all  other  modes 
of  philosophizing,  our  observations  and  deductions  must  be  pursued 
with  stem  and  strict  honesty,  and  with  a  view  to  the  attainment  of 
truth,  and  truth  only;  and  that,  for  this  purpose,  all  the  pertaining 
individual  facts  or  cases  must  be  always  given,  and  always  counted. 
There  must  be  no  omission ;  no  concealment ;  no  selection  of  any  kind. 

M  Objection  :~The  statistical  method  of  inquiry  is  different  from 
and  opposed  to  the  inductive  method.— No  opinion  could  be  more 
erroneous.  The  numerical  method  is  assuredly  not  opposed  to  that 
stnct  observation  of  individual  facts,  and  that  strict  generalization  of 
them,  which  constitute  the  double  basis  and  essence  of  the  inductive 
method ;  but  the  very  reverse.  1.  It  demands  in  the  same  way  the 
strict  observation  of  individual  facts ;  but  it  demands  that  the  obser- 
vation and  record  of  them  be  made,  if  possible,  with  still  greater  care 
and  accuracy  than  heretofore.    2.  It  educes  in  the  same  way  the 
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general  principles  or  laws  of  practice  from  the  comparison  and  analysis 
of  these  observed  facts ;  but  it  enforces  more  rigorous  accm^acy  than 
heretofore  in  the  deduction  of  these  principles  or  laws,  in  proportion 
as  figm-es  ai-e  more  certain  than  memory,  and  actual  enumerations 
more  certain  than  general  impressions.  Its  reqmi'ed  mode  of  obser- 
vation and  mode  of  generahzation  are  the  same  as  in  the  common 
inductive  method,  only  more  rigid  and  hence  more  rigorously  coiTect. 
Its  object  is  not  to  supplant  but  to  supplement  om-  former  methods 
of  inquiry, — ^not  to  make  them  useless,  but  to  mal^e  them  more  useful 
by  maldng  them  more  accurate.  It  is  an  instrument  which  enables 
us  to  draw  our  deductions,  not  only  ^vith  greater  simpHcity,  but  also 
with  greater  truth  and  precision.  "  No  man  (says  Bacon),  be  he 
ever  so  cmming  or  practised,  can  make  a  straight  Hne  or  perfect 
circle  by  steadiness  of  hand,  but  this  may  be  easily  done  by  help 
o{  a  rule  or  compass."  And  those  who  maintain  that  the  nmne- 
rical^  method  is  different  fr-om  and  opposed  to  experience  and  in- 
duction, might  as  rationally  argue,  that  when  we  try  to  ascertain  the 
general  fact  of  the  rapidity  of  a  patient's  pulse  at  a  given  time,  we 
employ  two  different  methods  when  we  attempt  to  attain  the  desked 
information  ivithout,  and  loith  the  aid  of  a  stop-watch.  We  here  prac- 
tise two  methods  that  are  not  different  or  opposed  to  each  other. 
They  are  logically  the  same  in  all  respects.  But  the  one  method 
is  relatively  more  accurate,  precise,  and  determmate  than  the  other. 
And  in  tliis  as  in  other  applications  of  the  numerical  or  statistical 
method,  the  language  we  employ  becomes  at  the  same  time  simple 
and  decisive.  For  if  we  say,  for  instance,  that  the  beats  amount 
to  120  a  minute,  our  language  is  far  more  clear  and  simple  than 
if  we  mentioned  that  the  pulse  was  "  quick,''  or  "  rapid,"  or  fre- 
quent," &c.  We  state  a  definite  and  intelHgible  fact,  instead  of 
using  some  comparatively  indefinite  and  micertain  term,  which  the 
very  temperament  of  eveiy  sj)eaker  and  hearer  may  interpret  differ- 
ently. The  great  aim  and  object  of  the  statistical  or  numerical 
method  of  inqmry,  as  applied  to  surgery  and  medicine,  is  the  deter- 
mination of  their  general  facts,  or  g^ineral  laws,  with  the  utmost 
attainable  degree  of  accuracy ;  but,  in  truth,  figm'es  are  not  only  the 
strictest  and  most  correct  way  of  educing  thek  general  facts  from  the 
analysis  of  the  existhig  data, — they  form  also  the  shortest  and  most 
correct  way  of  stating  or  expressing  these  facts  after  they  are  educed. 


'  See  Bacon's  Advancemeut  of  Learning,  in  Montague's  edition,  toI.  ii.  p. 
182. 
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